Hyperthermia-induced cardioprotection is potentiated by ischemic postconditioning in rats.
We tested the hypothesis that the protective effects of hyperthermia (HT) could be augmented by ischemic postconditioning (PostC) via enhancement of reperfusion-induced Akt phosphorylation. The role of the mitoKATP channel as an effecter to protect hearts against ischemia/reperfusion injury was also investigated. In isolated perfused heart experiments using a Langendorff apparatus, 30 min of no-flow global ischemia was followed by 120 min of reperfusion. Ischemic PostC, 5 cycles of 10-sec reperfusion/10-sec ischemia, was achieved at the initial moment of reperfusion. Hyperthermia (HT, 43 degrees C for 20 min) was applied 24 hr before ischemia onset. Ischemic PostC alone did not show significant protection, but HT did. The HT-induced protection in terms of infarct size, recovery of left ventricular performance, amount of released creatine kinase and apoptosis were enhanced by ischemic PostC. These protective effects were consistent with the levels of Akt phosphorylation 7 min after reperfusion and were completely blocked by the pretreatment with the phosphatidylinositol 3-kinase inhibitor wortmannin. HT-induced protection was also completely abolished by concomitant perfusion with 5-hydroxydecanoate (5HD, 100 microM), an inhibitor of the mitochondrial ATP-sensitive potassium (mitoKATP) channel. However, the potentiated protection by ischemic PostC remained, even in the presence of 5HD. In conclusion, ischemic PostC could potentiate the protective effects of HT possibly via enhancement of reperfusion-induced Akt phosphorylation. Although the opening of the mitoKATP channel is predominantly involved as an effecter in HT-induced protection, potentiated protection by ischemic PostC may involve mechanisms other than the mitoKATP channel.